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BUILDING PANELS WITH PLASTIC 
IMPREGNATED PAPER 

FIELD OF THE INVENTION 

This invention relates generally to structural insulated 
panels used in building construction and is particularly 
directed to a structural insulated panel having a plastic foam 
core and a pair of opposed outer facings, and further 
including a plastic impregnated Sheet of paper laminated 
between an outer facing of the panel and its insulating foam 
COC. 

BACKGROUND OF THE INVENTION 

Most houses are Stick built, i.e., constructed of 2x dimen 
Sional Structural lumber members and nails. This approach 
to building construction is Slow and manpower intensive, 
requires a large Supply of a limited commodity, and affords 
a limited number of Structural shapes. 

Structural Insulated Panels (SIPs) are increasingly being 
used in building construction as an alternative to the Stick 
built approach. SIP construction employs two rigid faces on 
either Side of a light insulating foam core. High Strength 
bonding of the Outer facings to the inner core forms a 
structural I-beam in the form of flat panels which are 
typically joined together by lumber and nails. The Outer, 
opposed panel faces are typically formed from conventional 
building materials. Such as gypsum or cementous 
composites, plywood, oriented strand board (OSB), drywall, 
or other rigid construction boards from 4" to %" thick. 
Panels formed from the aforementioned materials Suffer 
primarily from two limitations. One shortcoming of these 
panels is their limited tensile Strength which renders these 
types of panels unable to accommodate large transverse 
loads. Another limitation relates to the inability of these 
types of panels to environmentally isolate one side of the 
panel from the other. For example, panel facings comprised 
of the aforementioned materials as well as the inner foam 
core of the panel are not weather resistant and permit 
moisture to travel between the outer panel facings. This 
limits the use of these types of panels in outer walls and 
roofs in many building Structures Such as houses and office 
buildings. 

The prior art discloses various approaches for increasing 
the Strength of these Structural insulated panels. One 
approach incorporates wood members in the panel to 
increase its Strength. But panels Strengthened in this manner 
are Subject to moisture degradation and insect infestation 
when used on the outside of a structure. Applicant's U.S. 
Pat. No. 5,497,589 employs metal edges disposed about and 
Securely attached to the panels inner foam core and outer 
opposed facings affixed to the inner core. The metal Strip 
around the peripheral edge of the panel increases the 
Strength of the panel, eliminates the need for Structural 
memberS Such as Studs which act as thermal conductors, and 
facilitates coupling between adjacent panels. Applicant's 
U.S. Pat. No. 5,628,158 increases the strength of joined 
panels by inserting a spline in facing grooved edges of 
connected panels. The Spline includes an insulating core and 
a pair of Outer facing metal Strips extending the length of the 
Spline. The metal-faced spline is affixed to the panel edges 
by means of a structural adhesive for Securely connecting 
the two insulated panels. Still another approach to Strength 
ening structural insulated panels is disclosed in applicant's 
allowed U.S. patent application Ser. No. 08/853,696, filed 
May 8, 1997, wherein metal strips are incorporated in the 

15 

25 

35 

40 

45 

50 

55 

60 

65 

2 
panel and are bonded to the insulating core and an outer 
facing. Another approach employs a metal facing on one or 
both Surfaces of the Structural insulated panel to increase 
panel Strength and environmentally isolate one Side of the 
panel from the other, but this Substantially increases the cost 
of the panel and precludes use of the panel in many types of 
COmmon StructureS. 

Many Structural insulated panels incorporate an afore 
mentioned gypsum or cementous Outer facing having a 
paper outer Surface. The paper used on these panel facings 
is not treated, nor is it impregnated, and thus does not 
contribute to panel rigidity or Strength. Most paper impreg 
nation processes use plastics like phenolic which actually 
reduce the tensile Strength of the paper making it impractical 
for use as a building material. 
The present invention represents an improvement over the 

prior art by providing a low cost Structural insulated panel 
having a plastic foam inner core and opposed outer facings 
comprised of conventional building materials which has a 
high tensile Strength for withstanding large transverse loads 
and provides an environmental Seal between its opposed 
inner and Outer Surfaces. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

Accordingly, it is an object of the present invention to 
provide a high Strength, weather- and insect-resistant Struc 
tural insulated panel for building construction. 

It is another object of the present invention to incorporate 
a laminated layer of plastic impregnated paper in a structural 
insulated panel to increase the panel's tensile Strength and 
render the panel impervious to moisture. 

Yet another object of the present invention is to increase 
the tensile Strength of a gypsum or cementous sheet in a 
multi-layered Structural insulated panel and to render the 
panel impervious to moisture by laminating a plastic 
impregnated sheet of paper to the inner Surface of the 
gypsum or cementous sheet and to the panels inner foam 
COC. 

Still another object of the present invention is to provide 
a high Strength structural panel for building construction 
which is fire- and moisture-resistant and is thus capable of 
Serving as a vapor barrier. 

This invention contemplates a reinforced Structural insu 
lated panel arrangement comprising: a generally flat insu 
lating core; first and Second outer facings attached to 
opposed lateral Surfaces of the insulating core, wherein the 
first Outer facing is comprised of a gypsum or cementous 
composite, and a first sheet of plastic impregnated paper 
disposed between and bonded to the insulating core and the 
first outer facing for increasing tensile Strength of the panel 
and forming a moisture barrier between the first and Second 
outer facings of the panel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The appended claims set forth those novel features which 
characterize the invention. However, the invention itself, as 
well as further objects and advantages thereof, will best be 
understood by reference to the following detailed descrip 
tion of a preferred embodiment taken in conjunction with the 
accompanying drawings, in which: 

FIG. 1 is a simplified perspective view of a building 
Structure incorporating Structural insulated building panels 
with plastic impregnated paper in accordance with the 
principles of the present invention; 
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FIG. 2 is a perspective view of one embodiment of a 
Structural insulated building panel with plastic impregnated 
paper in accordance with the present invention; 

FIG. 3 is a perspective view of another embodiment of a 
Structural insulated building panel with plastic impregnated 
paper in accordance with the present invention; 

FIG. 4a is a partial perspective view of a structural 
insulated building panel in accordance with the present 
invention showing a Screw inserted through the panel for 
Securing the panel to a Support member; 

FIG. 4b is a sectional view of the structural insulated 
building panel and screw combination shown in FIG. 4a 
taken along site line 4b 4b therein; 

FIG. 5a is a simplified sectional view of a horizontal 
building panel to which a uniform vertical load is applied; 

FIG. 5b is a graphic representation of the StreSS applied to 
the building panel shown in FIG. 5a along the length of the 
panel; 

FIG. 5c is a sectional view of another embodiment of a 
Structural insulated building panel with plastic impregnated 
paper in accordance with the present invention, wherein the 
panel has been Strengthened to withstand greater transverse 
forces, 

FIG. 6 is a perspective view shown partially in phantom 
of the structural insulated building panel shown in FIG. 5c; 
and 

FIG. 7 is a partial perspective view showing the manner 
in which a structural insulated building panel in accordance 
with the present invention is attached to Vertical Studs. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIG. 1, there is shown a simplified perspec 
tive view of a building structure 10 incorporating building 
panels with plastic impregnated paper in accordance with 
the present invention. Building structure 10 includes first 
and Second roof decks, or panels, 12 and 14. Building 
structure 10 further includes first and second wall panels 16 
and 18. The roof decks and wall panels are joined together 
by conventional means Such as nails and Screws. The first 
roof deck 12 includes an exterior facing 20, an interior 
facing 26, and a plastic foam insulating core 22 disposed 
between and attached to the two outer facings. Conventional 
means Such as an adhesive in the form of mastic or epoxy 
cement may be used to join the two outer panels to the 
plastic foam core in the building panel. The first roof deck 
12 further includes a sheet of plastic impregnated paper 24 
disposed between and attached to the plastic foam core 22 
and interior facing 26. A conventional adhesive may also be 
used in attaching the plastic impregnated paper sheet 24 to 
the panel's plastic foam core 22 and interior facing 26. The 
Second roof deck 14 is of a construction similar to that of the 
first roof deck 12. The plastic foam insulating cores of these 
building panels are preferably comprised of expanded poly 
Styrene or urethane. The adhesive used is preferably ure 
thane cement or glue. 

The first wall panel 16 also includes an exterior facing 28, 
an inner plastic foam insulating core 30, and an interior 
facing 34. Disposed between and attached to the plastic 
foam core 30 and interior facing 24 is a sheet of plastic 
impregnated paper 32 in accordance with the present inven 
tion. Each of the layers in the laminated first wall panel 16 
is attached to an adjacent layer, or layers, by conventional 
means Such as a high Strength, commercially available 
adhesive. The second wall panel 18 is similar in construction 
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4 
and configuration to the first wall panel 16. In a preferred 
embodiment, the plastic impregnated paper sheets 24 and 32 
are comprised of paper or box board impregnated with a 
urethane or polyisocyanurate plastic. This plastic impreg 
nated paper is commercially available from Weyerhauser 
and is sold under the trade name of P-Cell. The plastic 
impregnated paper sheets 24, 32 respectively disposed in the 
first roof deck 12 and the first wall panel 16 offer several 
advantages. For example, the plastic impregnated paper 
sheets Serve as a vapor barrier near the inside Surface of an 
exterior wall or roof deck to prevent moisture from entering 
from the inside of the building structure and passing through 
the panel's plastic foam core to the panels outer facing and 
wall cladding, if present. Moisture passing through the 
Structural insulated panel has two undesirable consequences. 
First, it results in a loss of moisture from the interior of the 
building structure 10 which reduces the comfort level of 
those occupying the building structure. In addition, the 
introduction of moisture into the interior of the building 
panel will eventually result in degradation of the panel 
Structure. Another advantage of the plastic impregnated 
paper sheet is that it Substantially increases the tensile 
Strength of the Structural insulated panel. The plastic impreg 
nated paper sheet introduced between and adhered to the 
panels inner foam core and an outer facing permits the 
panel to withstand large transverse loads when the plastic 
impregnated paper sheet/outer facing Side of the panel is in 
tension. For example, by positioning the plastic impregnated 
paper sheet 24 between and adhering it to the first roof 
deck's plastic foam core 22 and interior facing 26, the first 
roof deck 12 can accommodate Substantially larger vertical 
loads Such as from the weight of Snow than a panel without 
the plastic impregnated paper sheet. The strength of the 
plastic impregnated paper sheet 24 may be further increased 
by impregnating the paper sheet with fiberglass. 

Referring to FIG. 2, there is shown a perspective view of 
a structural insulated panel 40 in accordance with one 
embodiment of the present invention. The Structural insu 
lated panel 40 includes a first Outer facing 42, a plastic foam 
core 44 and a Second opposed outer facing 48. Disposed 
between and attached to one Surface of the panel's plastic 
foam core 44 and its Second outer facing 48 is a sheet of 
plastic impregnated paper 46. Adhesive layers 47a and 47b 
disposed on opposed Surfaces of the sheet of plastic impreg 
nated paper 46 Securely attach the Sheet to the panel's plastic 
foam core 44 and its Second outer facing 48, respectively. 
Structural insulated panel 40 is preferably positioned in a 
building Structure with its first outer facing 42 facing out 
Wardly and its Second outer facing 48 facing inwardly 
relative to the building Structure. In this orientation, the 
panel's first outer facing 42 is comprised of oriented Strand 
board (OSB), a gypsum or cementous composite material, 
plywood, drywall, or other conventional building material. 
The panel's Second outer facing 48 is preferably comprised 
of gypsum or cementous composite. 

Referring to FIG. 3, there is shown a perspective view of 
another embodiment of a structural insulated panel 50 in 
accordance with the principles of the present invention. 
Structural insulated panel 50 includes opposed first and 
second outer facings 54 and 60. Disposed between the first 
and Second outer facingS 54, 60 is the panels insulating 
plastic foam core 56. Disposed on the first outer facing 54 
is a first sheet of plastic impregnated paper 52. The first sheet 
of plastic impregnated paper 52 is Securely attached to the 
panel's first outer facing 54 by means of an adhesive layer 
62. Disposed between the panels plastic foam core 56 and 
its Second Outer facing 60 is a Second sheet of a plastic 
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impregnated paper 58. The plastic impregnated paper sheet 
58 is securely affixed to the panel's plastic foam core 56 and 
Second Outer facing 60 by means of first and Second adhesive 
layers 64a and 64b, respectively. The first sheet of plastic 
impregnated paper 52 on the outer Surface of the Structural 
insulated panel 50 Serves as a weather-resistant, high 
strength finish for the first outer facing 54 which may be a 
gypsum or cementous composite material. The first sheet of 
plastic impregnated paper 52 may be painted for additional 
protection. The Second sheet of plastic impregnated paper 58 
attached to the panels insulating foam core 56 and Second 
outer facing 60 prevents moisture from passing from the 
panels inner Surface to its outer Surface through the plastic 
foam core as in the previously described embodiment. 
Second outer facing 60 may be wood fiber or a gypsum or 
cementous composite. The first and Second sheets of plastic 
impregnated paper 52, 58 provide the structural insulated 
panel 50 of FIG. 3 with even more tensile strength than the 
structural insulated panel 40 of FIG. 2 which incorporates a 
Single sheet of plastic impregnated paper 46. 

Referring to FIG. 4a, there is shown a partial perspective 
view of a structural insulated panel 70 in accordance with 
the present invention showing a Screw 82 inserted through 
the panel for Securing the panel to a Support member 80. 
FIG. 4b is a vertical sectional view of the panel coupling 
arrangement shown in FIG. 4a taken along site line 4b-4b 
therein. AS in the previously described embodiments, Struc 
tural insulated panel 70 includes first and second outer 
facings 74 and 76 and a plastic foam core 72 disposed 
therebetween. Structural insulated panel 70 further includes 
a sheet of plastic impregnated paper 78 disposed between 
and attached to the panel's plastic foam core 72 and its first 
outer facing 74. A conventional adhesive is used to Securely 
affix the sheet of plastic impregnated paper 78 to the panels 
plastic foam core 72 and first outer facing 74 as previously 
described. Screw 82 is inserted through the panel's outer 
facings and the plastic foam core 72 and into Support 
member 80. Support member 80 may be a wall stud 80 or a 
ceiling or roof rafter which is typically comprised of wood, 
but may also be of metal. The plastic impregnated paper 
sheet 78 Substantially increases the extent of engagement of 
the screw 82 with the structural insulated panel 70. The 
plastic impregnated paper sheet 78 thus provides for the 
more secure attachment of the structural insulated panel 70 
to support member 80 than in the case of a panel merely have 
a gypsum or cementous outer facing in abutting contact with 
the Support member. 

Referring to FIG. 5a, there is shown a simplified sectional 
view of a prior art structural insulated panel 90 to which a 
uniform Vertical load is applied. The Structural insulated 
panel 90 includes first and second opposed outer facings 92 
and 94 and an insulating foam core 96 disposed between and 
attached to the two outer facings. Shown in the figure are a 
plurality of Spaced arrows 97 representing a uniform force 
applied to the structural insulated panel 90. 

Referring to FIG. 5b, there is shown a graphic represen 
tation of the stress exerted on the second outer facing 94 of 
the structural insulated panel 90 shown in FIG. 5a. In FIG. 
5a, the structural insulated panel 90 is supported at respec 
tive ends thereof, although this is not shown in the figure for 
simplicity. In FIG.5b, the magnitude of the stress exerted on 
the panel's Second outer facing 94 is shown along the length 
of the structural insulated panel 90. From the figure, it can 
be seen that the StreSS applied to the Structural insulated 
panel's Second, or lower, outer facing 94 is greatest at the 
center of the panel and decreases in proceeding toward its 
opposed ends. Arrows 98 represent the stress exerted on the 
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6 
structural insulated panel 90, with the length of the arrows 
being proportional to the magnitude of the StreSS exerted on 
the panel's Second outer facing 94. 

Referring to FIG. 5c, there is shown a sectional view of 
another embodiment of a structural insulated panel 100 in 
accordance with the principles of the present invention. FIG. 
6 is a perspective view, shown partially in phantom of the 
structural insulated panel 100 shown in FIG. 5c. Structural 
insulated panel 100 includes first and second outer facings 
102 and 112 and an insulating foam core 106 disposed 
between the two outer facings. The inner surface of the first 
outer facing 102 is affixed to the panels insulating foam 
core 106 by means of a conventional adhesive as previously 
described. This adhesive layer as well as other adhesive 
layers described below in the structural insulated panel 100 
are not shown in the figures for Simplicity. 
The structural insulated panel 100 further includes first, 

second and third plastic impregnated paper sheets 104, 108 
and 110. The first plastic impregnated paper sheet 104 is 
bonded to the inner Surface of the panel's Second outer 
facing 112. The Second plastic impregnated paper sheet 108 
is bonded to the inner Surface of the first plastic impregnated 
paper sheet 104, while the third plastic impregnated paper 
sheet 110 is bonded to the inner surface of the second plastic 
impregnated paper sheet 108. Each of the three plastic 
impregnated paper sheets is also bonded to the panels 
insulating foam core 106. Again, a conventional adhesive as 
previously described may be used to Securely bond each of 
the plastic impregnated paper sheets to the panels insulating 
foam core 106 and to bond the first plastic impregnated 
paper sheet 104 to the inner Surface of the panel's second 
outer facing 112. The first, Second and third plastic impreg 
nated paper sheets 104, 108 and 110 are arranged in a 
layered array within the structural insulated panel 100, 
where the thickness of the layerS is greatest at the location 
of greatest StreSS exerted on the panel's Second Outer facing 
112. The tensile side of the structural insulated panel 100 is 
thus Substantially reinforced in Strength by means of the 
layered plastic impregnated paper sheets which are sized to 
conform with the areas of maximum StreSS on the panel, 
while minimizing the amount of plastic impregnated paper 
sheet material required for maximum Strength. The insulat 
ing foam core 106 is sufficiently deformable so as to 
conform with and intimately engage the three plastic 
impregnated paper sheets 104, 108 and 110 within the 
structural insulated panel 100. In a preferred embodiment, 
the panel's first outer facing 102 is comprised of oriented 
Strand board and faces outwardly, while the panel's Second 
outer facing 112 is comprised of gypsum or cementous 
composite and faces inwardly. 

Referring to FIG. 7, there is shown a partial perspective 
view illustrating the manner in which a building panel 120 
in accordance with the present invention is attached to a pair 
of spaced vertical studs 122 and 124. Building panel 120 
includes a plastic impregnated paper sheet 126 bonded to a 
gypsum composite facing 130 by means of an adhesive layer 
128 disposed therebetween. A force applied to the building 
panel 120 in the direction of arrow 132 places the plastic 
impregnated paper sheet 126 under tension. The high 
Strength plastic impregnated paper sheet 126 prevents the 
gypsum composite facing 130 from cracking upon the 
application of the force and greatly increases the Strength of 
the building panel 120. Positioning the plastic impregnated 
paper sheet 126 on the side of the building panel 120 away 
from the side to which the force is applied substantially 
increases the tensile Strength of the panel. 

There has thus been shown a structural insulated panel 
comprised of an insulating foam core with opposed first and 
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Second Outer facings each comprised of a conventional 
building material Such as a gypsum or cementous composite 
or oriented Strand board. A plastic impregnated paper sheet 
is disposed between and adhered to the panels insulating 
foam core and one of its outer facings. The paper sheet is 
impregnated with urethane or polyisocyanurate plastic in a 
preferred embodiment which Serves as a fire resistant vapor 
barrier near the panels inner Surface to prevent moisture 
from escaping from the warm interior of a building structure 
through the insulating foam core to the outside. The high 
Strength plastic impregnated paper sheet also Substantially 
increases the tensile Strength of the panel to withstand large 
transverse loads. The Strength of the panel may be further 
increased by also impregnating the paper sheet with fiber 
glass. A structural insulated panel in accordance with the 
present invention may include one or more Such plastic 
impregnated paper sheets where panels of high Strength are 
required. The plastic impregnated paper sheets may be 
layered and sized in accordance with the StreSS profile of the 
Structural insulated panel to further increase the panels 
tensile Strength while employing the minimum required 
amount of plastic impregnated paper. The plastic impreg 
nated paper sheet may be applied to a gypsum composite 
facing to Substantially increase the Strength of the facing and 
to environmentally isolate one side of the panel from the 
other. 

While particular embodiments of the present invention 
have been shown and described, it will be obvious to those 
skilled in the art that changes and modifications may be 
made without departing from the invention in its broader 
aspects. Therefore, the aim in the appended claims is to 
cover all Such changes and modifications as fall within the 
true spirit and scope of the invention. The matter set forth in 
the foregoing description and accompanying drawing is 
offered by way of illustration only and not as a limitation. 
The actual scope of the invention is intended to be defined 
in the following claims when Viewed in their proper per 
Spective based on the prior art. 

I claim: 
1. A reinforced Structural insulated panel arrangement 

comprising: 
a generally flat insulating core; 
first and Second Outer facings attached to opposed lateral 

Surfaces of Said insulating core, wherein Said first outer 
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facing is Selected from the group comprising gypsum 
and cementous composites, and 

a first sheet of plastic impregnated paper disposed 
between and bonded to Said insulating core and Said 
first Outer facing for increasing tensile Strength of the 
panel and forming a moisture barrier between Said first 
and Second outer facings of the panel, wherein Said first 
sheet of plastic impregnated paper is impregnated with 
a plastic Selected from the group comprising urethane 
and polyisocyanurate. 

2. The panel arrangement of claim 1 wherein Said Second 
outer facing is Selected from the group comprising gypsum, 
cementous composites, plywood, oriented Strand board, and 
drywall. 

3. The panel arrangement of claim 2 further comprising 
first and Second adhesive layerS respectively disposed 
between Said first sheet of plastic impregnated paper and 
Said insulating core and Said first Outer facing for bonding 
Said first outer facing to Said insulating core. 

4. The panel arrangement of claim 3 wherein Said adhe 
Sive layers are Selected from the group comprising urethane 
cement and glue. 

5. The panel arrangement of claim 4 further comprising 
one or more Support members and means for Securely 
mounting the panel to Said one or more Support members, 
wherein Said first outer facing is disposed immediately 
adjacent to or in contact with Said one or more Support 
members. 

6. The panel arrangement of claim 5 wherein Said mount 
ing means includes one or more threaded Screws inserted 
through the panel and into Said one or more Support mem 
bers. 

7. The panel arrangement of claim 1 wherein Said insu 
lating core is comprised of a plastic foam. 

8. The panel arrangement of claim 7 wherein Said plastic 
foam is Selected from the group comprising expanded poly 
Styrene and urethane. 

9. The panel arrangement of claim 1 further comprising a 
Second sheet of plastic impregnated paper disposed on and 
adhered to Said Second outer facing. 

10. The panel arrangement of claim 9 further comprising 
an adhesive layer disposed between Said insulating core and 
Said Second outer facing for bonding Said Second outer 
facing to Said insulating core. 

k k k k k 


